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The thesis explores the possibility on making 
space with rich and expanded experience 
within a simple limited volume. 
A study method is developed on looking at three 
phenomenon (Chinese character, platonic solid and 
crystal) which have complex orders (principle) and rich 
expressions (appearance) under their simple forms. 
From a collection of architectural examples, a language 
describing the principles of subdivision, envelope 
arrangement, opening and space extension was 
articulated. The principles not only can be used as a tool 
for reading the designs but also as a tool for design. 
With different spatial strategies within the limited volume, 
the principles are tested on a walled village and village 
houses in Fanling. The design tries to expand the space 
and enrich the experience moving inside the village and 
the village houses. 
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Study Method 
Phenomenon, Principle & Appearance 
The study method composed of three levels. 
-Phenomenon, Principle & Appearance 
The study method was developed from the study of 
Chinese characters and composed of three levels -
phenomenon, principle and appearance, which are three 
10 different perspectives looking on the same issue. 
Phenomenon 
-Group of items which share common characteristics 
Principle 
-Properties underlying in the items 
Appearance 
-Expressions of understanding on the principles 
Phenomena 
Group of items which share common characteristics 
At the phenomena level, it studies the principal criterion 
on identifying a group of items sharing some common 
characteristics or impressions. 
For example, in Chinese character study, the eight 
common strokes in the Chinese characters are the general 
criteria in identifying whether a character belongs to the 
family of Chinese characters. 
Eight common strokes in the character "Yong" (meaning eternity) 
-Dot , erect, raise, short slant, horizontal, hook, slant and press forcefully 
Principle 
Properties underlying in the items 
12 
At the principle level, it studies different ways 
conceptualize the properties underlying in the items 
some abstract ideas. 
to 
to 
For example, in the Chinese character study, the study 
on organization principles, writing sequence and 
decomposition method are conceptualization of different 
ways on understanding the structure of the characters. 
Three basic strokes organization principles- axis, zones, modules (from left to right) 
7 7 
Writing sequence of the character "shui" (meaning water) 
Decomposit ion of the character "che" (meaning car) 
-Cangjie computer input method 
Different calligraphy styles of the character "shou" (meaning life) 
Chinese characters with new composition of strokes generated by the Cangjie computer 
input method 
At the appearance level, it studies different expressions 
and interpretations based on the understanding of the 
principles. 
For example, in the Chinese character study, different 
calligraphy styles are different expressions on the same 
composition of elements (strokes) holding the same 
principle unchanged. Moreover, Chinese characters 
wi th new compositions can be generated base on 
the understanding of the basic geometrical forms of 
the Chinese characters and organization principles, for 
example, the Cangjie coding system. 
Appearance 





Precedent & Architectural Example Study 
The study area includes four areas. 
-Precedent study (Chinese character, platonic solid, crystal) 
-Architectural example study 
These four study area were studied from three perspectives 
-phenomenon, principle and appearance. 
16 
Precedent Study 























Crystal Solid form Lattice, Point group, 
Space group 
Modeling method 




Placement of the strokes within a imaginary confined 
square framework 
Chinese characters have pictorial qualities with the 
placement of the strokes within a confined square 
framework. It is conventionally called ideograms as the 
character system developed from a number of pictograms 
and indicative logograms. 
After several transformations on the character system 
in the history, the system further expanded and new 
characters are generated by combinations and variations 
while the pictorial quality is still preserved. On the other 
hand, different calligraphy styles are developed through 
time with refined strokes organization for aesthetics and 
efficiency of communication. 
In this study, it focuses on analyzing rich interpretations 
on structure of traditional regular script characters. 
Phenomenon 
Eight common strokes inside square framework 
Eight common strokes (dot, horizontal, erect, hook, raise, 
slant, short slant, pressing forcefully) within a square 
framework can be observed in the Chinese characters. Dot ( Horizontal ( Erect ( Hook( 
With this principal criterion, the Chinese characters are 
easy to be distinguished from other types of logographic 
characters. Raise ( Slant ( 
Eight common strokes in the character "Yong" 






& J O t ^ G A / 
Japanese characters 
Distinguish from other logographic characters 
Principle 
Three ways on understanding its structure 
-Stroke organization, Order & Decomposition 
22 
Strokes organization 
Stroke order 23 
Decomposition 
Stroke organization 
Three basic types of organization principles (axis, zones, Basic principles 
and modules) and two combined types (axis and modules Axis 
& zones and modules) are observed. 
Zones 
Modules 
Combination of principles 
Axis and modules 
a 
Zones and modules 






Axis and module Zone and module 
J J ^ 0 
, . 
Characters organized with three basic principles (top to thrid top) and combined principles (bottom) 
Stroke order 
Six rules of stroke orders in sequence (as listed below) 
are commonly used by people for better structuring the 
strokes on the confined space on the paper. 
1. horizontal stroke first and then vertical stroke 
2. slant first and then wave 
3. from top to bottom 
4. from left to right 
5. from outside to inside (and then enclose) 
6. centre first and then two sides 
The writ ing sequence reveals 
in the characters and also 
principles. 
the hierarchy of the strokes 
relates to its organization 
Horizontal, then vertical 
( g) 
Slant, then wave 
( 
Top to bot tom 
( 
Left to right 
( 
Outside to inside(enclose) 
( ( • ) ) 
i i -
n 
Centre, then sides 
( 
Six rules of stroke orders 
Axis 




Axis and module 
Zone and module 





Twenty-four basic radicals (i.e. graphical unit) are 
summarized from the observation on the common 
components of Chinese characters in the Cangjie 




The Cangjie input method is developed based on the 
graphological aspect of the characters. Each character is 
decomposed geometrically in the sequence of writ ing 
to find out their corresponding Cangjie input codes for 
the computers and each character has its unique Cangjie 
input code. 
As the decomposition sequence relates to the writ ing 
sequence, it can be observed that the characters with the 
same organization principles have the similar patterns on 





Both connected & 
unconnected forms 
Decomposition direction (top) and examples of decomposition of characters (second 












There are two other keys for Cangjie Input code: 
(1) Collislon/DifficuR key for disambiguation of Canfljie code decomposition collisions < 
(2) Special charactftr key for auxiliary coda used for entering special characters (no meaning of Its own) 
Twenty-four basic radicals and their derivatives in the Cangjie coding method (and two additional keys for difficult and special characters) 
# 
(Hand) x j ^ (Mouth) 
(Weapon) (Ten) 
- r 




Two ways of new expression or understanding of 
principles 
-Calligraphy & Reconstruction 
Calligraphy (different expressions) 
31 
Reconstruction (new understanding) 
Different calligraphy styles of the same character give 
different expressions and understanding on the same 
combination of strokes holding the same organization 
principle unchanged. 
The expressions of Chinese characters transformed 
through time (Oracle bone script, seal script, clerical script, 
semi-cursive script, cursive script, traditional regular script, 
simplified regular script) according to their respective 
technology level, authentic values and usage at that time. 
For example, the oracle bone script is cut on the animal 
bones with knifes, cursive script is a fast writ ing style for 
time-saving and simplified regular script is simplified from 
traditional regular script for the convenience of mass 
printing and time-saving writing. 






















Different calligraphy styles in different times of China 
(Mother) 
(Female) 
Image of a Qirl 
bone script script 











(bottom) which both have one dominant axis 
script Later 
S( 






Chinese characters with new composit ion can be 
generated from the Cangjie computer input method 
based on the understanding of basic geometrical 
forms of Chinese characters and organization principles 
summarized in the Cangjie coding system. 
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Perfect geometry polyhedrons with rich properties 
Platonic solids have simple and perfect geometry and also 
rich in properties. They are convex regular polyhedrons 
derived from the perfect shape of sphere and have five 
36 (tetrahedron, cube, octahedron, dodecahedron and 
icosahedron) in number. 
In this study, it focuses on analyzing interpretations on 
rich properties under their simple and perfect geometry. 
Phenomenon 
Three definitions of platonic solids 
In mathematics, three definitions of the five platonic 
solids: 
1. All its faces are congruent convex regular polygons 
2. None of its faces intersect except at their edges 




Five platonic solids 
Principle 
Geometrical orders under the simple form 
Study models are made to reveal the geometrical orders symmetry and rotational axis 




Relationship between the platonic solids 
Study model of tetrahedon symmetry planes and rotational axis, mirror planes, smallest 
unit, relationships between the platonic solids (top to bottom) 
Study models of the "principles" of platonic solids symmetry and rotational axis, mirror planes, smallest unit, relationship between the platonic solids (left to right) 
Appearance 
Manipulation on the geometrical orders 
Study models are made by combining and/ or Center of imaginary sphere 
differentiating the geometrical orders of the platonic 
solids. 
40 
Combination - mirror planes and surface 
Differentiation - opacities of surfaces 
Differentiation - colors of surfaces 
Study model of octahedron symmetry planes and rotational axis, mirror planes, smallest 




Study models of the "appearance" of platonic solids: differentiation on the opacities and colors of surfaces, center of imaginary sphere and combination of mirror planes and 





“ , - Crystal 
44 
Crystal 
Well-defined geometric solids with regularly ordered 
structure 
Crystals have interesting relationship between its form 
and its structure. 
In this study, it focuses on studying different ways of 
describing and explaining the form and the structure of 
crystal. 
Crystals- Insulin, rough diamond, Bismuth (top left to right), hoar frost, snowflakes 
(middle left to right), snowflakes (bottom) 
Phenomenon 
Solids with three dimensional regularly ordered and 
repeating structure 
In chemistry and mineralogy, a crystal is a solid in which 
the constituent atoms, molecules, or ions are packed in 
a regularly ordered, repeating pattern extending in all 
three spatial dimensions and with well-defined geometric 
shapes. 
Many types of crystals can be found in nature, for example, 
snowflakes, diamonds, and common salts. 
45 
Principle 
Three ways of studying structure and form of crystals 
-Point group symmetry. Lattice and Space group 
46 










Point group symmetry 
It is the description of symmetry of any finite body. There 




Ten simple point groups 
seven lattice types. 
50 
Lattice 
It is the mechanism for repetition to infinite extent. There Tetragonal Hexagonal Rhombohedral 
Orthorhombic Triclinic 
a, / i y 
Seven lattice types 
Monoclinic 
/?, y 90' 
Cubic 
Space group 
It is the repetition of a moti f of a given point-group 
symmetry by the translations of a lattice. 
51 
Diiodo-(N,N,N',N'-tetramethylethylenediamine) zinc(ll) (left) and its unit cell (right) 
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Unit cell o fThCi (left), M'M"[Co(N02)6] (right) 
Appearance 
Three ways of expressing the structure of crystals 







Cubic closest packing 
Hexagonal closest packing 
o 
Two types of cloest packing theory of sphere modeling describing structure of crystals 
Platonic modeling 
Platonic modeling of different skeleton silicates 




side a cubic space with different means (modeling techniques) 
ke packing (Caf 
( Solid packing of cub( 
Two types of packing 
Impurities modeling 
Line defect (Edge dislocation) of lattice 
57 
Local deformation of lattice around impurities atoms 

























Architectural Example Study 
Architecture 
Selected architectural examples with simple form and 
interesting subdivision 
In this study, it focuses on analyzing the principles for 
internal subdivision, envelope arrangments, opening and 
space extension. 
60 





Selected architectural examples with simple form and 
interesting subdivision 
Architectural examples are selected wi th two criteria: 
1. simple form 
2. interesting subdivision 
63 
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Several principles on four areas (internal subdivision, 
envelope arrangement, opening and space extension) 
were observed from the examples and the principles are 
70 generalized into conceptual diagrams. 
Architectural Example Study 
Principle - Internal Subdivision 
Internal Subdivision 
Observation from the examples 
72 
No elements 
Linear elements (detached) 
Linear elements (attached on one side) 
Linear elements (attached on both sides) 
cS 73 
Blocks (detached) 
Blocks (attached to side) 
K 




No subdivision Linear elements (detached) 
J_ 
Linear elements (attached on one side) 
[Z 
i u 
Linear elements (attached on both sides) 
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Blocks (detached) 
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Blocks (attached on one side) 
5 
79 
Blocks (attached on both sides) 
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- 6 basic principles 
- con t i nua t i on of principles 
- c o m b i n a t i o n of principles 
Six basic principles (o, c, I, C, L) for internal subdivision 
can be found. Three of them (o, c, I) use a linear element 
to subdivide the space while the other three ( ,C, L) use 
a block to subdivide the space. Each subdivision principle 
gives a unique spatial quality. 
More complicated subdivision methods can be generated 
by continuation on same principle or combination 
of different principles. With these six basic principles, 
different types of subdivided space can be explained. 
Moreover, it is found that in some cases, the subdivided 
space could only be explained by applying the subdivision 





















X 6 6 
(XX) xy) 21 56 
(XXX) xxy), (xyz) 56 83 
Possible combinations of primary principles 
2 : 3 XX (XX) XXX (XXX) (xx)x x(xx) 
000 3 : 8 0 3 0 8 0 0 
ccc 4 : 7 0 4 0 7 0 0 
III 2 : 6 1 1 2 1 2 1 
0 0 0 2 : 4 1 1 1 1 1 1 
CCC 5 : 20 3 2 9 1 6 4 
LLL 5 : 23 3 2 10 1 7 5 
85 
Statistics on possible results from continuation of principles 
86 
0 c 1 C L 
ee oc ol eO eG ek 
0 (00) (oc) (ol) (o (oC) (oL) 
ee cc cl eO eG ek 
c (cc) (cl) (CO) (cC) (cL) 
le Ic II lO IC IL 
1 (II) ( (IC) (IL) 
o Oc 01 0 0 OC OL 
(00) (OC) (OL) 
C 
Co Cc Cl CO cc CL 
(cc) (CL) 
Lo Lc LI LO LC LL 
L (LL) 
Possible groups of combinations of principles 
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(2) 
87 
Statistics on possible results from combinations of principles 
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Combination of the Principles 
- 0 0 , oc, ol, oO, oC, oL 
-CO, cc, cl, cO, cC, cL 
- l o , Ic, II, 10, IC, IL 
- O o , Oc, 01, 0 0 , OC, OL 
- C o , Cc, CI, CO, CC, CL 
- L o , Lc, LI, LO, LC, LL 
101 

00, oc, ol, oO, oC, oL 
103 
2 XX 






2 ( X X ) 
(00) (00) (OC) (OC) (OC) (ol) (ol) (oO) (oO) (oC) (oC) 
(oL) 

cc, cl, cO, cC, cL 
105 
2 XX 






2 ( X X ) 
(CO) (CO) (CC) (CC) (cl) (cl) (cO) (cC) (cC) (cL) (cL) 

lo, Ic. II. 10, IC IL 
107 
2 XX Not applicable Not applicable n [ 
2 ( X X ) 
IC 
u 
(lo) (lo) (Ic) (Ic) (II) (10) (IC) (IC) ( L) 





2 ( X X ) 
• 
oo OL 
(Oo) (Oo) (Oc) (Oc) (01) (OO) (OC) (OL) 

Co, Cc, CI, CO, CC, CL 
2 XX 
2 ( X X ) 
Co 
(Co) (Co) 
Cc Cc Cc Cc Cc CI CI CI CI 
• 
CO CC CC CC 
L 
CL 
(Cc) (Cc) (CI) (CO) (CC) (CC) (CL) 

Lo, Lc, LI, LO, LC, LL 
113 
2 XX 
Lo Lc Lc Lc 
2 ( X X ) 
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Architectural Example Study 
Principle - Envelope Arrangement 
Envelope Arrangement 
- O b s e r v a t i o n f rom the examples 
1 6 
No interpretation/ split of lines 
Interpretation of lines 
Complete split of lines 117 
Partial split of lines 
Interpretation of lines & split of lines 
118 
No interpretation/ split of lines 
t/—.. 




1 / 1 
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Complete split of lines 
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Partial split of lines 
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Envelope Arrangement 
- 2 basic principles 
- 2 derivatives 
- 4 combinations 
Two basic principles on the generation of envelopes can 
be found. They are "interpretation of lines" and "split of 
lines". The principle of "interpretation of lines" describes 
the differentiation on the same layer of envelope while 
the principle of "split of lines" describes the differentiation 
of a single layer into a double layer envelope. 
With these two basic principles, four possibilities on 
generation of envelopes (except no split or interpretation 
of lines) can be found. They are "interpretation of 
lines", "totally split of lines", "partially split of lines" and 
"interpretation of lines plus partially split of lines". 
No interpretation/ split of lines 
Interpretation of lines 
Complete split of lines 123 
Partial split of lines 
Interpretation of lines & split of lines 
Different envelope arrangements on the unsubdivided 
and six simply subdivided space 
124 
No interpretation & split of lines Interpretation of lines 
Complete split of lines Partial split of lines 




Architectural Example Study 
Principle - Opening 
Opening 
- O b s e r v a t i o n f r om the examples 
128 
Different type of openings 
129 












- 2 basic principles 
- 2 derivatives 
- 6 combinations 
Two basic principles for openings can be found and they 
are "making an opening on a surface" and "an opening 
between two close objects". The principle of "making 
an opening on a surface" is forming an opening by 
subtraction while the principle of "an opening between 
two close objects" is forming an opening by addition. 
There are two derivatives on the principle of "making an 
opening on a surface". They are "making a single opening" 
or "making a porous surface". 
With three basic principles, there are nine possibilities on 
expression of an opening by having these basic principles 
alone or combining any two of three basic principles. 
Two basic principles Two derivatives Combinations of principles Variations on parameters 
133 
J 
Architectural Example Study 
Principle - Space Extension 
Space Extension 





















































































- 5 basic configurations 
-perceived in view or activated by movement 
142 
C o n f i g u r a t i o n 
Case re ference 
-simple open plan 
A d d i t i o n 
-contrast of depth/ height 
-shared space 
-longer distance (movement) 
Inser ted b lock 
-sense of smaller space 
-longer path/ loop (movement) 
O p e n i n g 
-v iew to interior/ exterior 
-enter into another space (movement) 
Layered/ f r a m e d 
-depth illusion 
Case re ference 
-simple open plan 
Ove r l app ing 
-cross seeing 
- e n t e r into another space ( m o v e m e n t ) 
Sec t ion 
M o v e m e n t 
P lan / Sec t i on 
143 





Architectural Example Study 
Reading Examples with Principles 




House in Sugamo 
House in Nakano 
Sixth Form School Buildng 
146 
Mitsuhiko Sato - House in Sugamo 
Mitsuhiko Sato - House in Nakano 
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Mitsuhiko Sato 



















































Testing on site 
Site Context & Site Planning Strategy 
_ 
_ 
# # < 
I _ 
i^y 
I I • 
"Wal ( )"(meaning walled village) is one of 
the oldest villages form in Hong Kong with 
confined area 
"Wai" is a rectangular walled village bounded by thick brick 
walls and watchtowers and sometimes further protected 
by a moat. The village houses inside often arranged in 
156 regular grids for better circulation and security leaving 
a main alley which points from the gate tower to the 
communal altar, which located at the end of the central 
axis. There is usually a small room behind the entrance 
gate with an altar and some small holes on the boundary 
walls for views and defense. 
However, nowadays, some walled villages are poor 
maintained after several demolitions and developments 
in different periods of time. The design will try to test 
the study on one of these walled villages- Kan Lung Wai 
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165 
Transverse Sections 
Scale 1: 1000 
Longitudinal Sections 
Scale 1: 1000 
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Transverse Sections 
Scale 1: 1000 
Longitudinal Sections 
Scale 1 1000 
167 




Scale 1: 1000 
Longitudinal Sections 
Scale 1: 1000 
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Site Planning 
-Se tback from boundary wall 
- O p e n shared space 
- S p a c e extension: addition, overlapping, layered, inserted 
- I n t e rna l courtyards inside houses 
170 
Shared courtyards 





Setback from boundary wall 
Scale 1:800 
171 
Shared open space 
Internal courtyards 
a n — or 
Corridors between houses 





















Existing site cond i t i on (Model scale i 400) 
174 









Testing on village houses 
Housing types Floor units, House unit 
_ 
_ 











Village houses with confined area 
178 
According to the CAP 121, the village houses built 
in New Territories should comply with the following 
requirements: 
1. all houses must be within 300m range of their own 
village 
2. the floor area should not be greater than 780 sq.ft. 
63 sqm) , including the balcony 
3. the height limit is 27 ft (~8.2m), i.e. 3 floors high 
• . : . , 
A -






Three housing types: 8m* 8m (orange), 5m* 14m (yellow) & 6m* 10.5m (green) 
Three housing types 
Type A (8m* 
Type B (5m* 
Type C (6m* 
80 
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Plan Section Internal view 
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sometric of ground floor scaie 1:200 I 
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( Second floor 
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Roof Different appearance on same subdivision principle scaie i:5oo 
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Internal view from living room towards entrance Internal view towards kitchen ( _ & study room (right) 
Type B1 








Ground floor plan First floor 
Elevation scaie 1:200 Section AA' 
iew from bedroom towards study room First floor 
ternal view from bedroom towards study room First floor 
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Second floor Roof 
Inbetween space 
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Subdivision Space extension 
Overlapping Addition Layered Opening 
192 Main & further subdivision Views/ movements Views 
Envelope arrangement Openings 
Partial split Interpretation 
n i i i i i i i n i i i i i i 
Differentiation Open to interior Open to exterior 193 
North elevation scaie 1:200 East elevation 







5 ] • 
— 
— 
—— — — 
= = 



















1, _ _ _ _ g5 g6 
















































View from dinning room towards kitchen 
199 
Model photos 
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